Patients with underlying medical disease can present to the health care system with psychiatric symptoms predominating. Identification of an underlying medical condition masquerading as a psychiatric disorder can be challenging for clinicians, especially in patients with an existing psychiatric condition. The term medical mimic or secondary psychosis has been used to describe this clinical situation. Diagnostic categories from The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition, that may encompass medical mimics include substance-induced disorders, which includes medications, and unspecified mental disorder due to another medical condition in situations where the clinician may lack needed information for a complete diagnosis. At this time, there is no single diagnostic test or procedure available to differentiate primary versus secondary psychosis on the basis of psychopathology presentation alone. When considering a diagnosis, clinicians should evaluate for the presence of atypical features uncharacteristic of the psychiatric symptoms observed; this may include changes in functionality and/or age of onset and symptom presentation severity. The purpose of this work is to provide a structured clinical framework for evaluation for medical mimics, identify groups considered to be at highest risk for medical mimics, and present common syndromic features suggestive of a medical mimic. Selected case scenarios are used to illustrate key concepts for evaluating and assessing a patient presenting with acute psychiatric symptomatology to improve judgment in ruling out potential medical causality.
Background
Patients with underlying medical disease can present to the health care system with psychiatric symptoms predominating. Identification of an underlying medical condition masquerading as a psychiatric disorder can be challenging for clinicians, especially in patients with an existing psychiatric condition. 1 There is no single test, examination, or procedure to easily and effectively differentiate primary versus secondary psychosis on the basis of presenting psychopathology alone. 1 The general terms medical mimic or secondary psychosis have been used to describe this clinical situation. Although certain presenting signs and symptoms may be suggestive of a medical mimic, there is no clear-cut constellation of pathognomonic signs and symptoms to guide the clinician to the correct diagnosis. 1 In older literature, the term organic cause referenced a physical or physiologic change to some tissue or organ of the body; however, this term has fallen out of favor. 2 The term secondary psychosis generally applies to a psychotic disorder arising from substance abuse or a preexisting physical health diagnosis. 3 The Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition (DSM-5), addresses this phenomenon via two diagnostic categories: substance-induced disorders, which includes medications, and unspecified mental disorder due to another medical condition in situations where the clinician may lack needed information for a complete diagnosis. 4 In both of the DSM-5 diagnostic categories, the individual may present with symptoms of delusions and/or hallucinations, while the broader interpretation of medical mimics may include other psychiatric symptoms, such as depression, confusion, or mood lability. Overall crucial assessment procedures are less likely to be performed if the patient is admitted to a psychiatric service than if he or she is admitted to a medical service. 5 Symptoms in patients with a history of mental illness are more likely to be attributed to psychiatric illness than those of patients without such a history. Of note, there is a relative dearth of published literature on this topic, and most published reports predate the publication of the DSM-5 in 2013.
Hallmark signs and symptoms of a medical mimic include one or more features that are atypical for the psychiatric symptoms. These comprise, but are not limited to, normal functioning prior to onset, unusual age at onset, and/or paroxysmal onset. Other elements to consider in the evaluative process include the presence or absence of a prior personal or family history of mental illness, recent substance abuse, prescription medication use (new medication, recent dosage change, unreported overuse or abuse), waxing and waning mental status change, treatment resistance, or any unusual response to treatment.
1 Groups considered to be at higher risk for medical illness presenting with psychiatric symptoms include the elderly, patients with a history of substance abuse disorder(s), patients without a prior history of psychiatric illness, patients with preexisting medical illness, and patients from lower socioeconomic strata. 6 It is clear that initial misdiagnosis can lead to a variety of issues, including unnecessary or harmful treatment, unintended delay in treatment, increased length of hospitalization, and increased costs to the health care system and payers. Diagnoses traditionally are based on the clinical features observed at the time of presentation to the health care system. In general, these observed clinical features are consistent with the known body of literature for symptoms classification of disorders or disease states (ie, rule in or rule out based on the clinical presentation and initial evaluation results). 7 In persons with a history of mental illness, there may be the potential to attribute observed symptoms to that mental illness before doing a thorough medical evaluation. Therefore, a careful and consistent evaluation framework may improve the larger body of information that informs the interpretation of the clinical presentation and minimizes initial misdiagnosis.
The purpose of the present work is to provide a clear, comprehensive, and structured process for consideration in evaluating and assessing a patient with an acute psychiatric presentation. Differentiating primary from secondary psychosis is critical in order to minimize the risk of overlooking and addressing an underlying medical issue that may be causal.
Evaluation Schema
The presentation of confusion or disorientation, agitation, mood lability, and hallucinations and/or delusions may be multifactorial. Medications, substance use/abuse and withdrawal, infections, stroke, metabolic or endocrine conditions, and cardiopulmonary disease are common underlying causes for psychiatric symptomatology presenting acutely. 1, 6, [8] [9] [10] To aid in establishing a cause and effect relationship between psychiatric symptoms and physical findings, Keshaven and Kaneko 11 created the following set of questions as a guide.
Is the presentation of the psychiatric symptom(s) atypical? Is the medical condition or substance use temporally related to the psychiatric symptom? Are the psychiatric symptoms better explained by a primary psychiatric disorder? Is the psychiatric presentation a direct consequence of a medical illness or substance use?
Integration and consideration of these elements as one aspect of the clinical assessment process will further inform clinicians as they seek to determine causality of the presenting symptoms.
Components of Evaluation
Multiple sources suggest a variety of elements as part of a comprehensive patient workup. The published literature consensus is that these elements should include 1, 6, [8] [9] [10] [11] :
A complete medical and psychiatric 12 Furthermore, it is important to note that patients with a well-controlled psychiatric illness may develop an as yet undetected physical illness (such as new-onset diabetes or diabetic ketoacidosis, or an acute infection) that leads to an exacerbation of the psychiatric disorder. 13, 14 Clinicians are cautioned to avoid the often erroneous assumption that all psychiatric symptoms are related to that disorder. New-onset psychiatric symptoms may be qualitatively different in a patient with a known or well-controlled preexisting psychiatric illness. 6 
Interpretation of Findings
Findings from the comprehensive workup serve to guide any additional testing, diagnostic formulation, and subsequent treatment. The extent of the medical workup beyond that outlined above should be determined by probabilities (ie, rule out the more likely disorders), identifying treatable conditions prior to focusing on less frequently encountered disorders. 1 Examples of signs/ symptoms/findings that may suggest or flag a potential medical mimic for further consideration are listed in Table 1 .
Some clinical findings may point to a specific cause, especially when signs and symptoms are of recent onset or vary from a well-established baseline. Comprehensive tables listing psychiatric emergency findings with potential medical causality are available elsewhere.
3,9-11 However, some common examples of physical findings that may be indicative of medical mimics related to medications or substances are noted below-for example, dilated pupils, particularly if accompanied by flushed, hot, dry skin which might suggest anticholinergic effects. Constricted pupils may be suggestive of opioid intoxication. Mydriasis may be related to opioid withdrawal, whereas nystagmus is suggestive of phenytoin toxicity in a patient receiving this agent. Cognitive changes, paired with autonomic instability, skeletal muscle rigidity, and antipsychotic use, may suggest neuroleptic malignant syndrome.
Another challenge is delirium identification and differentiation from a primary psychiatric illness. With incomplete and/or erroneous information regarding the symptom timeline, clinical course, and medical history prior to presentation, the immediate signs and symptoms of delirium and primary psychiatric disturbance are similar and difficult to discriminate. It is critical to differentiate delirium from primary psychiatric illness, given the symptoms may fully or partially remit once the underlying cause is identified and addressed. 6 Table 2 outlines key clinical features to aid in distinguishing delirium from a primary psychiatric illness. Without a complete history and clinical course timeline, it is difficult to accurately differentiate delirium from a primary psychosis. Another commonly encountered situation includes the sudden onset of aphasia, which may suggest a stroke. Similarly, symptoms that began shortly after significant trauma or after beginning a new drug may be related to those events. 1, 9, 10 Drug or alcohol abuse (determined either via patient history and/or lab testing) should be ruled out as potentially causal for hallucinations and delusions in particular, because a significant percentage of the population of patients with a psychiatric disorder have a comorbid substance use disorder (lifetime comorbidity prevalence of 47% or more for persons diagnosed with schizophrenia). 15 The 2014 national survey 16 conducted by the Substance Abuse and Mental Health Services Administration on drug use and health reported illicit use for persons 12 years and older to be 10.2%.
A comprehensive medication history may reveal additional useful information for the clinician. The medication history should include prescription, over-the-counter, and herbal/alternative medications, as well as substance use and alcohol intake. In addition, questions related to prescription sharing, defined as taking medications prescribed to another individual, should be asked. 17 Any recent changes in a regimen (additions, dose changes, and/or discontinuation) should also be determined. 18, 19 A clinical pharmacist's evaluation in this domain is a key step to determine if any drug-drug or drug-disease state interactions, adverse medication effects, or other potential medication or substance use or withdrawal issues are contributory. Risk factors for medication-related psychiatric side effects include increased patient age, hepatic and/or renal insufficiency, past or present history of psychiatric illness, polypharmacy, doses at the upper end of the recommended range (both psychiatric and nonpsychiatric medications), sublingual/intravenous/intrathecal route of administration, as well as use of central nervous system (CNS)-active agents and narrow therapeutic index agents. 1, 9, 18, 20 Many medications may be associated with psychiatric side effects, and comprehensive lists of medications frequently implicated are widely available. A brief list along with the corresponding commonly associated psychiatric side effects may be found in Table 3 . 1, 9, 18, 20 The most frequent offenders are CNS-active drugs (anticonvulsants, antidepressants, antipsychotics, sedative/hypnotics, psychostimulants), dopaminergic antiParkinson therapies, anticholinergics, and corticosteroids. 8, 9, 11 Drugs of abuse, notably alcohol, amphetamines, cocaine, hallucinogens, and phencyclidine, are also frequently implicated in triggering or exacerbating psychiatric side effects. Withdrawal from substances, especially alcohol or benzodiazepines, may cause anxiety and/or extreme agitation in addition to symptoms of physical withdrawal. 8, 9 In general, most psychiatric adverse effects related to medication use can be managed by stopping the offending medication(s) and replacing it with a different therapy, as clinically indicated, with the assistance of a pharmacist's evaluation and consultative recommendations. Although it is beyond the scope of this review to fully explore and elucidate the differential diagnosis and treatment of medical mimics a clinician may encounter in all situations, the following cases from the authors' practices, or those drawn from the published literature, are intended to illustrate the utility of routine application of the above clinical construct in patient evaluation and assessment. In particular, employing this structured process may be of value to the clinician in evaluating causality of the presenting psychiatric symptoms when an underlying medical condition may, in fact, be undetected.
Cases Myxedema Madness
Hypothyroidism is a clinical condition resulting from insufficient circulating thyroid hormone manifesting as a metabolic slowing. Commonly reported symptoms include fatigue, weakness, weight gain, cold intolerance, and dry, coarse hair, with corresponding dry, rough, pale skin.
Psychiatric symptoms may include depression, irritability, memory loss or impairment, and myxedema coma. Much less frequently reported is a clinical condition referred to as myxedema madness, a severe psychosis related to significant hypothyroidism. 1, 20, 21 Recent case reports highlighted the presentation of this change in cognition and onset of psychiatric symptoms.
In the first case, the patient had no prior psychiatric history but had a past medical history significant for hypothyroidism and was levothyroxine nonadherent for 4 months. On admission, delusions and visual hallucinations were reported. Admission lab work revealed a thyroidstimulating hormone concentration of 60.29 mIU/L (normal range ¼ 0.47-4.68 mIU/L), a total triiodothyronine concentration of 34 ng/dL (normal range ¼ 97-169 ng/dL), and a thyroxine concentration of 1.3 lg/dL (normal range ¼ 5.1-13.8 lg/dL). The patient's age and substance use history were not reported. Levothyroxine was resumed, and haloperidol was added. Clinicians were unable to evaluate whether the presenting psychotic features were due to the general medical condition or an unrelated change in mental status, leading to the plan to initiate low-dose haloperidol, discharge, and evaluate as an outpatient. 20 In a separate case, the patient developed signs and symptoms of psychosis secondary to a thyroidectomy for thyroid cancer done prior to admission. Changes in mental status for this patient were characterized by psychomotor agitation, directives from an ''inner voice,'' and aggression (screaming and hitting family). Admission lab work was consistent with severe hypothyroidism: thyroid-stimulating hormone concentration of 62.9 mIU/L, a free thyroxine concentration less than 0.35 ng/dL (normal ¼ 0.7-1.9 ng/ dL), a triiodothyronine concentration of 70 ng/dL, and a total thyroxine concentration less than 1 lg/dL. Thyroid supplementation was initiated with levothyroxine, as were psychiatric agents (haloperidol, lorazepam, and levomepromazine-currently not available in the United States).
Following levothyroxine initiation, the severe hypothyroidism had almost completely resolved, and within 4 months of treatment, the psychopharmacologic medications were tapered to discontinuation with complete resolution of psychiatric symptoms. 21 These case reports illustrate the presentation of an infrequently diagnosed medical condition masquerading as a psychosis in individuals with no prior history of mental illness. The sudden onset of psychosis with no prior history flagged the cases for additional follow-up. Following the comprehensive intake procedure, which consisted of a complete medical history, diagnostic lab work, and review of medication adherence, appropriate pharmacotherapy and follow-up were successfully initiated. 
Delirium
To illustrate how delirium can be difficult to identify, the case of a 56-year-old white man diagnosed with bipolar I disorder (most recent episode manic), nicotine dependence, chronic kidney disease stage 3, and benign prostatic hypertrophy is described. The patient's history was significant for previous lithium toxicity and mood instability. At times the patient demonstrated neurocognitive deficits characterized by gait instability and balance problems. Social history was positive for tobacco (approximately 1 pack per day) and marijuana use (believed to be 2-3 times per week).
When the patient was evaluated in the psychiatric clinic, speech was fluent, rapid, and pressured. Thought processes were vague, tangential, and disorganized, with illogical content. He denied delusions or hallucinations. His medication regimen included aripiprazole 25 mg, olanzapine oral disintegrating tablet 15 mg daily, clonazepam 0.5 mg at bedtime, and hydroxyzine 50 mg at bedtime and 25 mg up to twice daily for anxiety. To monitor for divalproex adherence, a valproic acid level was ordered and found to be within normal limits. The attending physician did not order a serum ammonia level, although with the use of divalproex in this case (1500 mg), it may have been useful to rule out divalproex-associated encephalopathy. The patient was monitored for medication adherence, then returned home. Two weeks later, hospitalization was needed because of increasingly bizarre statements and behaviors. A urine drug screen and urinalysis were obtained. The urine drug screen was negative; however, the urinalysis revealed a urinary tract infection (UTI), which, when treated with appropriate antibiotics, led to a resolution of psychiatric symptoms. The admitting psychiatrist determined delirium was the primary cause for psychiatric decompensation based on patient presentation, time course of onset, and laboratory results. Following initiation of antibiotic therapy, the psychosis remitted, and he returned to his preadmission level of psychosocial functioning.
Delirium has been characterized as one of the most underrecognized and undertreated neuropsychiatric syndromes, with disturbances in cognition, psychomotor behaviors, and alertness. 22 The origins are typically multifactorial. Risk factors include illicit drug use, medications (examples in Table 3 ), hydration status, and metabolic disorders. 21 Appropriate and timely treatment are dependent on recognition. Common presentations include lethargy, disorientation, agitation, delusions, and hallucinations. Diagnostic criteria for delirium encompass disorganized thinking, disturbances in perception, and fluctuating clinical symptoms. 4 Consistent with the components for a comprehensive evaluation, clinicians are encouraged to consider delirium (until proven otherwise) in cases of a sharp and sudden decline in cognitive function.
A systemic review of the published literature relative to UTIs and delirium reported UTIs as one of the most common bacterial infections in elderly patients, whose ages may include persons as young as 55 years. They are highly correlated with the onset or exacerbation of neuropsychiatric disorders. The mean weighted prevalence of UTI in individuals with delirium was 19.4% versus 12.8% in individuals without delirium. The 8 studies reviewed suggested that UTIs were an independent risk factor for developing delirium. 23 Typical management of delirium includes completion of a validated, evidence-based delirium rating scale, preepisode functioning (preexisting deficits in cognitive function), thorough medication history focusing on the use of psychoactive medications, and elimination of the possibility of metabolic imbalances and/or infection. In addition to routine laboratory studies, additional diagnostic tests may be performed to provide additional clinical information when indicated. Any abnormal findings, such as electrolyte imbalance, dehydration, hypercalcemia, and hypoxia, should be corrected, and potentially offending drugs discontinued or decreased. 24 The sudden exacerbation of psychotic symptoms in the above delirium case was secondary to a UTI. As an example of the potential consequences of not performing a thorough medical workup in the evaluation schema outlined, a delay identifying the underlying correctable medical condition (UTI) occurred, along with lag time to appropriate treatment and associated increased morbidity.
Degenerative Neurologic Disorder
As the clinician gathers information, interprets diagnostic test results, and formulates a diagnosis, psychotic symptoms as features of degenerative neurologic disorders, such as Parkinson disease (PD), must also be considered.
Secondary psychosis or psychotic disorder due to another medical condition, arising from a degenerative neurologic disorder, such as PD, is relatively common. Features include visual hallucinations, progression over time, and emergence later in the disease course. 25 The prevalence of hallucinations in this population has been reported to be up to 40%. 26, 27 Adverse medication effects have also been reported in persons with a diagnosis of PD, as illustrated by the following case.
A psychiatrically stable 56-year-old man with PD receiving a total daily dose of pramipexole 0.75 mg was titrated to 1.125 mg per day. Following this change, verbal and physical aggression increased. Psychotic symptoms pre-sented. During the course of the next month, episodes of hallucinations and delusions tripled. Pramipexole was tapered to the previous total daily dose of 0.75 mg, and the behaviors returned to baseline levels by the second month. Anti-Parkinson pharmacotherapy and the corresponding increase in CNS dopamine are often implicated in causing or exacerbating psychosis. 28 In this case, a thorough medication history, review of recent changes in a regimen (particularly the small dose change), and understanding of the patient's degenerative disease process contributed to a timely intervention and stabilization. Clinicians who may be new to neuropsychiatric patients are reminded that unintended behavioral and intended clinical response to medication may be impacted by a multidimensional set of variables, specifically age-related changes in drug metabolism and excretion (hepatic and/or renal insufficiency), multiple medications, and the use of CNS-active agents.
Conclusions
This work was developed to outline key elements in a clinical assessment construct that, when followed, should minimize the frequency of overlooking an underlying and potentially treatable medical illness that may be masquerading as a primary psychiatric illness, and thus avoiding delays in correct diagnosis and appropriate treatment. Formulation of a diagnosis conceptualizes the various possibilities in determining whether the clinical presentation is due to a primary psychiatric illness or a medical mimic and requires clinical vigilance as well as a structured process of evaluation. In addition to evaluating onset, duration, changes in medication use patterns, or metabolic abnormalities as part of a comprehensive assessment, clinicians are encouraged to consider (and obtain) information regarding change from the patient's baseline psychosocial functionality whenever possible. The diagnostic schema for ruling out medical mimics requires critical thinking, a multifactorial approach, clinical diligence, exclusion of infectious disease(s), metabolic disturbances, respiratory disorders, endocrine abnormalities, medications, trauma, and substance use when considering the potential for nonpsychiatric causes of the presenting symptoms, especially in the case of patients with a preexisting psychiatric illness.
The cases presented are designed to demonstrate the utility of application of a structured framework to aid patient evaluation. The case examples of myxedema demonstrate how a careful and comprehensive evaluation can aid in determining the medical etiology where psychiatric symptoms are the predominant initial presenting symptoms. In the case of delirium, the underlying cause was determined to be a UTI, and premorbid function resumed following antibiotic treatment. This case also illustrates how a potentially important lab test was not ordered, possibly leading to a delay in appropriate treatment. In the last case, a small medication change in a patient with a degenerative neurologic disorder resulted in the manifestation of psychiatric symptoms, whereby a dose reduction returned the patient to baseline psychosocial function. Improvements in diagnostic accuracy should aid in minimizing misdiagnosis and allow the patient's illness to be appropriately managed in a more timely manner.
